The declaration of the Human Right to Water and Sanitation by the UN General Assembly in 2010 is a significant achievement. Successfully implementing, enforcing and monitoring this right in various countries, contexts and scales will be an even greater achievement. Facilitating accountability for water and sanitation as a human right, The Water Institute at the University of North Carolina at Chapel Hill and the United Nations Office of the High Commissioner for Human Rights hosted a workshop to examine the translation of public health data into human rights indicators. Experts in water and sanitation policy and human rights law discussed and debated the challenges and ways forward in developing indicators for equity and non-discrimination that would assist with meaningful practice of the Human Right to Water and Sanitation.
INTRODUCTION
With the human right to water and sanitation gaining rapid acceptance under international law and framing global governance efforts to improve water and sanitation, the implementation of this right will require corresponding accountability frameworks to assess national human rights realization. Facilitating this implementation, the United Nations has begun a process to identify specific indicators reflective of the progressive realization of human rights norms, distinguishing human rights indicators from development goals and laying the groundwork for global water governance through international treaty monitoring. By drawing on the process of developing indicators for other human rights, this indicator development project seeks to create a means of monitoring and evaluating rights-based obligations, thereby holding governments accountable for realizing the right to water and sanitation. Central to legal obligations for the human right to water and sanitation, this indicator development has begun with a focus on equity and non-discrimination.
Attended by approximately 50 human rights, public policy, and water and sanitation professionals, this threehour workshop on 'Human Rights-Based Indicators: Non--Discrimination and Equity in Access to Water and Sanitation' encouraged participants to examine and assess existing data and data collection methods, that would be amenable to application as rights-based indicators specific to equity and non-discrimination. To provide background on rights-based principles and prepare workshop participants for interdisciplinary group discussions, the workshop began with an opening panel presentation to:
(1) introduce the human right to water and sanitation; (2) define rights-based principles of equity, equality and non-discrimination; (3) outline human rights indicators and the indicator development process; and (4) review indicator development efforts for water and sanitation. Thereafter working in independent groups -with representation in each group from service operators, policy makers, civil society, and water professionals -five groups examined the data reflective of the implementation of the right to water and sanitation before presenting their individual group conclusions for comment by the full workshop.
THE INDICATOR DEVELOPMENT PROJECT FOR WATER AND SANITATION
The human right to water and sanitation is derived under (2) more attention should be directed to ensuring that water and sanitation systems respond to information needs of decision-makers at national, regional and international levels; and (3) global and national monitoring systems should feed into national decisions on overall resource allocations, targeting of services and selection of interventions.
Providing an imperative to bring together the water and sanitation community around human rights norms, the next steps identified in Berlin included exploring water supply and sanitation indicators, proposing indicators for equity, exploring standards for rural and urban areas, and refining and improving the current system of monitoring (WHO and UNICEF ).
EQUITY, NON-DISCRIMINATION AND EQUALITY
As a basis to propose indicators for equity, the principles of 'non-discrimination and equality are linked: under human rights law, states must ensure that individuals do not suffer discrimination, and that they can enjoy equality'. Where human equality is the bedrock principle of human rights law, Useful to developing indicators for the implementation of the human right to water and sanitation is the concept of 'substantive equality', which moves beyond formal equality to require affirmative action to rectify inequity under human rights law. In contrast to equality, the definition of equity usually refers to economic barriers, in which monitoring helps us to understand who is left behind, focusing on the most disadvantaged members of society. Viewed through a human rights lens, equity can be fruitfully paired with equality, creating a legally binding obligation to ensure that everyone -regardless of status, race, sex, class, caste or any other factor -has access to safe water and sanitation (WHO and UNICEF ).
MEASURES VS. INDICATORS
Clarifying issues of equity through indicators, indicators for non-discrimination and equality could be linked specifically to affordability, as it is one of the key barriers to achieving equality and equity. With the water sector examining and categorizing indicators based on a framework of structure, process and outcome, advocates have focused on separate qualitative and quantitative indicators to assess state commitments, efforts and results (Roaf et al. ) . In examining these indicators under the human right to water and sanitation, the preferences and needs of vulnerable groups must be directly linked to specific indicators for the human right to water and sanitation. However, the needs of vulnerable groups are not adequately highlighted and disaggregated data are not consistently collected. For example, regulators need to understand the role of affordability, but they tend to gather information only for those customers who have a connection. Indicators used in monitoring will need to be tailored to local circumstances and feasible in national level monitoring efforts, with non-governmental organizations bearing a key role in rights-based monitoring. 
SMALL GROUP DISCUSSIONS ON THE DEVELOPMENT OF RIGHTS-BASED INDICATORS

WHAT SHOULD BE MEASURED FOR NON-DISCRIMINATION AND EQUITY?
The following themes were suggested by workshop partici- 
WHAT ADDITIONAL INFORMATION IS NECESSARY FOR RIGHTS-BASED INDICATORS?
Identifying what should be measured and where to find such existing information is not sufficient in an effective indicator Box 1 | What should be measured for non-discrimination and equity?
Water
• Access -population ratio of access to use ○ Time to source.
○ Distance to source.
○ Access by socioeconomic group.
• Quantity (liters/person/per day).
• Quality -Microbiological and chemical components of water quality: at the source, after filtration, at consumption.
• Availability (h/day/week).
• Priority of use (discrimination at point of source and use).
• User friendliness (disabilities, children, pregnant women).
• Participation in decision making.
Sanitation
• Distance from home.
• Privacy.
• Safety.
• Community sanitation facilities.
• Disposal/treatment.
• User friendliness.
For consideration
• Definitions: Before indicators may be defined, definitions are needed for non-discrimination -process-oriented, and equality vs. equity and they need to be outcome-oriented.
• Target audience: Need to differentiate between country and regional-level and global-level monitoring. Imposing a strict global template for country and regional-level surveys prohibits useful outside-the-box data from being utilized.
• Geography: Urban/rural and disaggregate peri-urban.
• Affordability: Percentage of income spent on water by wealth quintiles; existence of social tariff; breakdown of cut off rates.
• Rules of law: Are fair laws on the books? Are the rules respected and enforced?
• Unit of measurement: per capita might be better than by household.
• Single indicator: e.g. maternal education, age • Vulnerable groups: How vulnerable households are defined when considering members who are chronically ill, disabled, or non-biological children via adoption or foster care.
• Access to water outside and inside the home: Difficulty of getting to water source; access to water within the household between women and men.
• Burden of access: Access to safe water in relation to other responsibilities.
• Socioeconomic status: Identifying who will get a filter and who will use it according to socioeconomics.
• Epidemiological data stratified by caste: not only quantity but quality.
• Health status: Data for access by health status (e.g. individuals with HIV/AIDS have different water needs).
• Accuracy of measurements and testing: Where water quality testing takes place affects accuracy of test results.
Disease outbreaks: number of diarrheal disease outbreaks in a year, and similar water and sanitation related diseases.* * Note: This comment did not directly emerge from the workshop, although relevant, and was suggested by one of the reviewers of the manuscript. development process. New sources of data and themes are also needed. In facilitating rights-based accountability, it is necessary to develop data sources that reflect human rights realization, with targeted exploration of water and sanitation to understand what cannot be assessed through current measures. Box 3 lists questions suggested by workshop participants that will be necessary to identify new sources of data for assessing non-discrimination and equity in the context of the human right to water and sanitation.
NEXT STEPS IN IDENTIFYING INDICATORS TO FULFILL HUMAN RIGHTS OBLIGATIONS
The future development of indicators and implications of the new UN General Assembly Resolution on the human right to water and sanitation 'require that these [rights] are accessible, available, affordable, acceptable and safe. Box 2 | What measurements are available to monitor equity and discrimination?
• Demographic and health surveys: Urban/rural; wealth quintiles; religion; gender of household head; age.
• Multiplied indicator and cluster survey.
• Living standards measurement study: World Bank data on household income, expenses, and facilities can be found.
• Core welfare indicator questionnaire.
• Access to improved and unimproved water sources & JMP • National water quality data.
• Water safety plans.
• National water and sanitation policies and legislation.
• Children's rights -UNICEF and project level.
• Human rights to education and health.
• Laws and policies (instruments on legislations, strategies, regulations).
• Tariff structures and levels.
• National water and sanitation plans.
• World Bank asset index measured by socioeconomic quintile.
